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DETAILED ACTION 

Drawings 

1 . The drawings are objected as failing to comply with: 

a. 37 CFR 1 .83(a). The drawings must show every feature of the invention 
specified in the claims. Therefore, "a contact angle (0) between the track and the 
ball is in a range of 30° < 9 < 40°", as set forth in claims 4 and 12-14, and where 
"elastic pressure is applied in an axial direction so as to separate the inner 
member and the retainer", as set forth in claim 1 , must be shown or the feature(s) 
canceled from the claim(s). No new matter should be entered. 

b. 37 CFR 1 .84(p)(4) because reference character "A" has been used to 
designate both a fixed constant velocity universal joint in Figure 1 and the center 
of track groove 1 1 b in Figure 9a. 

c. 37 CFR 1 .84(p)(5) because they do not include the following reference 
sign(s) mentioned in the description: "PCDball" and "9" and because they include 
the following reference character(s) not mentioned in the description: "2c" and 
"5b". 

Corrected drawing sheets in compliance with 37 CFR 1 .121 (d), or amendment to 
the specification to add the reference character(s) in the description in compliance with 
37 CFR 1 .1 21 (b), are required in reply to the Office action to avoid abandonment of the 
application. Any amended replacement drawing sheet should include all of the figures 
appearing on the immediate prior version of the sheet, even if only one figure is being 
amended. The figure or figure number of an amended drawing should not be labeled as 
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"amended." If a drawing figure is to be canceled, the appropriate figure must be 
removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several 
views of the drawings for consistency. Additional replacement sheets may be necessary 
to show the renumbering of the remaining figures. Each drawing sheet submitted after 
the filing date of an application must be labeled in the top margin as either 
"Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121 (d). If the changes are 
not accepted by the examiner, the applicant will be notified and informed of any required 
corrective action in the next Office action. The objection to the drawings will not be held 
in abeyance. 

Specification 

2. The disclosure is objected to because of the following informalities: 

a. Page 4, Line 21 , "ensure the enough" should read --ensure enough--. 

b. Page 6, Line 7, "that the enough" should read -that enough--. 
Appropriate correction is required. 

3. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 
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Claim Objections 

4. The claims are objected to as failing to comply with 37 CFR 1 .75(i) because 
elements of the claims are not separated by line indentation. Appropriate correction is 
required. 

5. Claims 3 and 1 1 are objected to because on Lines 2-4, "where F is an offset 
amount of inner/outer member (offset amount between the center of the track with 
respect to a center of inner/outer spherical surface)" should read --where F is an offset 
amount between the center of the wedge-shaped ball track with respect to a center of 
the spherical inner surface of the outer member or the spherical outer surface of the 
inner member-, as best understood by the examiner. Appropriate correction is required. 

Claim Rejections - 35 USC §112 

6. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

7. Claims 1 -1 6 are rejected under 35 U.S.C. 1 1 2, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

a. Claims 1 and 8 recite the limitation "the ball" on lines 10 and 8, 
respectively. It is not possible to determine which, if any, of the previously 
recited balls is "the ball". Claims 2-7 and 9-16 inherit this issue as they depend 
from the rejected claim 
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b. Claim 2 recites the limitation "the outer joint member" in Line 2. There is 
insufficient antecedent basis for this limitation in the claim; an outer joint member 
was not previously recited. Claims 11,12 and 1 4 inherit this issue as they 
depend from the rejected claim. 

c. Claim 5 recites the limitation "the torque transmission ball" in Line 4. 
There is insufficient antecedent basis for this limitation in the claim; a torque 
transmission ball was not previously recited; it is unclear whether this "torque 
transmission ball" is the same as the "balls" recited in claim 1 . Claims 6, 7 and 

1 5 inherit this issue as they depend from the rejected claim. 

d. Claim 8 recites the limitation "the inner joint member" in Line 7. There is 
insufficient antecedent basis for this limitation in the claim; an inner joint member 
was not previously recited. Claims 9, 1 0 and 1 6 inherit this issue as they depend 
from the rejected claim. 

e. Claim 8 recites the limitation "the torque transmission ball" in Line 12. 
There is insufficient antecedent basis for this limitation in the claim; a torque 
transmission ball was not previously recited; it is unclear whether this "torque 
transmission ball" is the same as the "balls" recited in Line 4. Claims 9, 10 and 

16 inherit this issue as they depend from the rejected claim. 
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Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

9. Claims 1 -3 and 1 1 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over US 2003/0083135 (Yamazaki) in view of US 6,120,382 (hereinafter Sone). 

a. Regarding claim 1 , Yamazaki discloses, a constant velocity universal 
joint in Figure 1 comprising an outer member (1) which is provided with a 
spherical inner surface (1 b) in which a plurality of track grooves (1a) are formed 
and an inner member (2) which is provided with a spherical outer surface () in 
which a plurality of track grooves (2a) are formed. Balls (3) are disposed in a 
wedge-shaped ball track (2b) which is formed by the synergy between the track 
groove of the outer member and the track groove of the inner member. A 
retainer (4) is disposed between the spherical inner surface of the outer member 
and the spherical outer surface of the inner member to hold the balls. Elastic 
pressure is applied in an axial direction so as to separate the inner member and 
the retainer (see elastic member 12 and Paragraph [0042], Lines 10-16). 

Yamazaki does not expressly disclose a ratio r1 (= PCD B all/D B all) of a 
pitch circle diameter (PCDball) of the ball to a diameter (D B all) of the ball is in a 
range of 1 .5 < r1 < 4.0. Sone explains that setting the ratio r1 (= PCD B all/D B all) 
to be within a range 3.3 < r1 < 5.0 provides a greater degree of strength of the 
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outer joint member, load capacity and durability than a typical constant velocity 
joint (Column 2, Lines 6 and 40-43). It would have been obvious to one having 
ordinary skill in the art at the time the invention was made to modify the constant 
velocity universal joint of Yamazaki with the ratio r1 (= PCDball/Dball) within a 
range 3.3 < r1 < 5.0 as taught by Sone in order to provides a greater degree of 
strength of the outer joint member, load capacity and durability. 

b. Regarding claim 2, the combination of Yamazaki and Sone teaches the 
constant velocity universal joint according to claim 1 . Sone discloses a ratio r2 (= 
Douter/PCDserr) of an outside diameter (Douter) of the outer joint member to a 
pitch circle diameter (PCDserr) of teeth of the inner member is in a range of 3.0 ^ 
r2 < 5.0. Sone explains that setting a ratio r2 (= Douter/PCDserr) within the 
range 2.5 < r2 < 3.5 provides a greater degree of strength of the outer joint 
member, durability, and compactness of the joint (Column 2, Lines 60-65 and 
Column 3, Lines 3-18). 

c. Regarding claims 3 and 11, the combination of Yamazaki and Sone 
teaches the constant velocity universal joint according to claims 1 and 2. Sone 
discloses a ratio R1 defined by F/PCR, where F is an offset amount between the 
center of the wedge-shaped ball track with respect to a center of the spherical 
inner surface of the outer member or the spherical outer surface of the inner 
member and PCR is a length of a segment connecting the center of the track and 
the center of the ball, the ratio R1 (= F/PCR) is in a range of 0.109 < R1 < 0.162. 
Sone explains that setting a ratio R1 (= F/PCR) to be within a range 0.069 < R1 < 
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0.121 maintains an allowable load torque, cage strength, durability and maximum 
operating angle while reducing track load (Column 3, Lines 21-28 and Column 4 
Lines 2-6). 

10. Claims 4 and 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yamazaki and Sone as applied to claim 1 above and further in view of US 
2001/0021671 (hereinafter Ouchi). The combination of Yamazaki and Sone teaches 
the constant velocity joint according to claims 1-3 and 1 1 . Yamazaki and Sone each 
disclose the number of torque transmission balls being equal to six or less (Paragraph 
[0035], Lines 1 5 & 1 6 of Yamazaki, and Column 1 , Lines 26 & 27 and Figure 23A of 
Sone). The combination of Yamazaki and Sone does not expressly disclose a contact 
angle between the track and the ball being in a range of 30° < 0 < 40°. Ouchi shows, in 
Figure 8, a contact angle (0) being set to approximately 40 degrees (Paragraph [0129], 
Lines 1 -3). Ouchi explains that if the contact angle is well over 40 degrees, a rolling 
surface might be exfoliated at an early stage. (Paragraph [0130], Lines 1-8). Ouchi 
further explains that if the contact angle is well under 40 degrees, the torque transmitted 
via the balls decreases, while the load applied to the balls increase, thus leading to a 
joint with poor efficiency (Paragraph [01 30], Lines 9-1 5). It would have been obvious to 
one having ordinary skill in the art at the time the invention was made to modify the 
constant velocity universal joint taught by Yamazaki and Sone with the contact angle 
being set to approximately 40 degrees as taught by Ouchi to prevent early exfoliation of 
a rolling surface, while providing proper torque transmission and load through the balls 
to maintain joint efficiency. 
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1 1 . Claims 5-7 and 1 5 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Yamazaki and Sone as applied to claims 1-3 above, and further in view of US 
2002/0022528 (hereinafter Nakagawa). 

a. Regarding claims 5 and 6, the combination of Yamazaki and Sone 
teaches the constant velocity universal joint of claim 1 . Yamazaki discloses the 
ball track being open to one of axial directions in the shape of a wedge 
(Paragraph [0010], Lines 6-8) and the retainer having pockets (4a). Sone also 
discloses the ball track being open to one of axial directions in the shape of a 
wedge (Column 3 Line 21) and the retainer having pockets (4c). Yamazaki and 
Sone do not expressly disclose the pockets having corner round sections and a 
ratio (R/d) between a radius of curvature R of the corner round section and a 
diameter d of the torque transmission ball is R/d ^ 0.22, and further being within 
a range 0.45 < R/d < 0.62. Nakagawa teaches a ratio between a radius of 
curvature R of corner round sections of a cage, or retainer, and a diameter d of 
torque transmitting balls being R/d > 0.22, and further within a range 0.45 < R/d < 
0.62 (Paragraph [0013], Lines 13-17). Nakagawa explains that maintaining this 
ratio reduces a maximum principal stress load on a column portion of a retainer, 
thus improving the strength and durability of the retainer (Paragraph [0019], 
Lines 25, 29-32, 35 & 36). It would have been obvious to one having ordinary 
skill in the art at the time the invention was made to modify the constant velocity 
universal joint taught by Yamazaki and Sone with the ratio R/d being in a range 
0.45 < R/d < 0.62 in order to reduce a maximum principal stress load on a 
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column portion of a retainer and improve the strength and durability of the 
retainer. 

b. Regarding claims 7 and 15, the combination of Yamazaki, Sone and 
Nakagawa teaches the constant velocity universal joint according to claims 5 and 
6. Nakagawa discloses lengths of a plurality of pockets corresponding to a 
plurality of track grooves in a circumferential direction of a window all being equal 
(Paragraph [0022], Lines 1 & 2). 

1 2. Claims 8-1 0 and 1 6 are rejected under 35 U.S.C. 1 03(a) as being unpatentable 

over Yamazaki in view of Nakagawa. 

a. Regarding claims 8 and 9, Yamazaki discloses, a constant velocity 
universal joint in Figure 1 comprising an outer member (1) which is provided with 
a spherical inner surface (1b) in which a plurality of track grooves (1a) are formed 
and an inner member (2) which is provided with a spherical outer surface () in 
which a plurality of track grooves (2a) are formed. Balls (3) are disposed in a 
wedge-shaped ball track (2b) which is formed by the synergy between the track 
groove of the outer member and the track groove of the inner member. A 
retainer (4) is disposed between the spherical inner surface of the outer member 
and the spherical outer surface of the inner member to hold the balls. The balls 
always make contact with the ball track by preload applying means (see elastic 
member 12 and Paragraph [0042], Lines 10-16). The ball track is open to one of 
axial directions in the shape of a wedge (see Figure 1 ). Pockets (4a) are 
included in the retainer. 
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Yamazaki does not expressly disclose the pockets having corner round 
sections or a ratio (R/d) between a radius of curvature (R) of the comer round 
section and a diameter (d) of the torque transmission ball is R/d > 0.22, and 
further being within a range 0.45 < R/d < 0.62. Nakagawa teaches a ratio 
between a radius of curvature R of corner round sections of a cage, or retainer, 
and a diameter d of torque transmitting balls being R/d > 0.22, and further within 
a range 0.45 < R/d < 0.62 (Paragraph [0013], Lines 13-17). Nakagawa explains 
that maintaining this ratio reduces a maximum principal stress load on a column 
portion of a retainer, thus improving the strength and durability of the retainer 
(Paragraph [0019], Lines 25, 29-32, 35 & 36). It would have been obvious to one 
having ordinary skill in the art at the time the invention was made to modify the 
constant velocity universal joint disclosed by Yamazaki with the ratio R/d being in 
a range 0.45 ^ R/d < 0.62 in order to reduce a maximum principal stress load on 
a column portion of a retainer and improve the strength and durability of the 
retainer. 

b. Regarding claims 10 and 16, the combination of Yamazaki and 
Nakagawa teaches the constant velocity universal joint for steering according to 
claims 8 and 9. Nakagawa discloses lengths of a plurality of pockets (4c) 
corresponding to a plurality of the track grooves in a circumferential direction of a 
window all being equal (Paragraph [0022], Lines 1 & 2). 
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Conclusion 

1 3. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. US 6,332,844 (Hayama) discloses a constant velocity universal 
joint having a ratio r1 (= PCD B all/Dball) in a range 3.3 < r1 < 5.0 and a ratio r2 (= 
Douter/PCDserr) in a range 2.5 < r2 < 3.2. US 6,386,983 (Sone) discloses a constant 
velocity universal joint having a ratio r1 (= PCD B all/Dball) in a range 3.3 < r1 < 5.0, a 
ratio r2 (= D 0 uter/PCD S err) in a range 2.5 < r2 < 3.5, and a ratio R1 (=F/PCR) in a 
range 0.069 < R1 < 0.121 . US 6,402,623 (Ouchi) discloses a constant velocity universal 
joint having a contact angle between a track and ball being approximately 40 degrees. 

1 4. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Josh Skroupa whose telephone number is (571)270- 
3220. The examiner can normally be reached on Monday- Friday, 6:00 AM - 2:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Daniel P. Stodola can be reached on (571)272-7087. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/J. SJ /Greg Binda/ 

Examiner, Art Unit 3679 Primary Examiner, Art Unit 3679 



